PEGylated poly(trimethylene carbonate) nanoparticles loaded with paclitaxel for the treatment of advanced glioma: in vitro and in vivo evaluation.
The aim of this study was to investigate the antitumor effect of paclitaxel (PTX)-loaded poly(ethylene glycol)-poly(trimethylene carbonate) (MPEG-PTMC) nanoparticles (NP) against gioblastoma multiforme (GMB). PTX-loaded NP (NP/PTX) were prepared with synthesized MPEG-PTMC by the emulsion/solvent evaporation technique. In vitro physiochemical characterization of those NP/PTX showed satisfactory encapsulation efficiency and loading capacity and size distribution. Cytotoxicity assay revealed that encapsulation in nanoparticles did not compromise the antitumor efficacy of PTX against U87MG cells. Pharmacokinetic study in rats demonstrated that the polymer micellar nanoparticles significantly enhanced the bioavailability of PTX than Taxol. In intracranial xenograft tumor-bearing mice, the accumulation of nanoparticles in tumor tissues increased distinctly after 12 h post i.v. More importantly, in vivo anti-tumor effect exhibited the median survival time of NP/PTX treated mice (27 days) was significantly longer than those of mice treated with Taxol (24 days), physiological saline (21 days) and blank MPEG-PTMC NP (21 days). Therefore, our results suggested that PTX-loaded MPEG-PTMC nanoparticles significantly enhanced the anti-glioblastoma activity of PTX and may be a potential vehicle in the treatment of high-grade glioma.